A simple and efficient chemoselective oxidation of alcohols to the corresponding aldehydes and ketones using 2,4,6-trimethylpyridinium chlorochromate (TMPCC) in acetonitrile was described. A good range of primary and secondary benzylic alcohols was selectively oxidized under reflux conditions in good to excellent yields.
INTRODUCTION
Oxidation is a fundamental transformation in organic synthesis and there are numerous methods reported in the literature 1 . The oxidation of alcohols to carbonyl compounds is one of the most important reactions in synthetic organic chemistry, and it is usually achieved using harmful different reagents.
2 The conversion of primary and secondary alcohols to the corresponding carbonyl compounds is essential for the preparation of fragrances and food additives as well as of many synthetic intermediates in organic chemistry.
3 Hence, search for effective systems that use environmentally benign and inexpensive oxidants to convert alcohols to carbonyl compounds remains an important challenge. Although a variety of reagents are capable of effecting these oxidations, 4-27 this transformation is a tricky step because the corresponding aldehydes from primary alcohols are very sensitive to the oxidizing agents and reaction conditions, being oxidized in a second step to the corresponding carboxylic acid compounds.
RESULT AND DISCUSSION
Consequently, we decided to choose a new reagent to overcome the above limitations. In addition, for our purpose both clean and easy work-up were also important. Continuing with our studies on the application of heterogeneous oxidizing systems [28] [29] [30] [31] [32] [33] [34] [35] we decided to introduce TMPCC Ι as a new oxidizing reagent. It is interesting to note that preparing TMPCC is an easy and clean, without difficult work-up, procedure and pure reagent can be obtained only by crystallization in water (Scheme 1) Different types of primary and secondary benzylic alcohols 1 were subjected to the oxidation reaction in the presence of TMPCC in acetonitrile (Scheme 2) the results for this transformation are summarized in Table 2 .
Additionally, there is current general research interest in heterogeneous systems [36] [37] [38] [39] [40] [41] [42] due to the importance such systems have in industry and developing technologies. We report here a simple, cheap and chemoselective method for the effective oxidation of primary and secondary benzylic alcohols to their corresponding carbonyl compounds using TMPCC under reflux conditions in acetonitrile.
Initially, we screened different solvents for the oxidation of 2-chlorobenzyl alcohol and found that acetonitrile is the best solvent in terms of activity and selectivity (Table 1) . To show the chemoselectivity of the described system cinnamyl alcohol was converted to cinnamaldehyde in good yields and carbon-carbon double bond remains unchanged in the course of reaction (Table 2, entry 13).
Scheme 2
It is of interest that, this oxidizing system chemoselectively oxidized all primary benzylic alcohols to the corresponding aldehydes without over oxidation (Table 2 , entries 1-7, Scheme 3).
To show the efficiency of the described system in comparison with previously reported chromium-containing oxidants in the literature, we compared our obtained results for the oxidation of 4-methoxybenzyl alcohol (as a typical example) with the best of the well-known data from the literature as shown in the Table 3 . We hoped that the TMPCC would be an excellent oxidizing reagent for general oxidation reactions.
EXPERIMENTAL
Chemicals were purchased from Fluka, Merck and Aldrich chemical companies. The oxidation products were characterized by comparison of their spectral (IR, 1 H NMR, and 13 C NMR) and physical data with authentic samples.
Preparation of 2,4,6-trimethylpyridinium chlorochromate
A 100 mL round bottom flask was equipped with a constant-pressure dropping funnel containing 2,4,6-trimethylpyridine (13.4 mL, 0.1 mol). The flask was charged with CrO 3 (10 g, 0.1 mol) and HCl 6M (18.4 mL). This mixture was cooled down to 0 ºC then 2,4,6-trimethylpyridine was added dropwise for 10 min at room temperature. After the addition, the mixture was shaken for 15 min then kept in the freezer for 24 h. Orange jelly sediment was obtained. The jelly reagent was discolored with active charcoal and crystallized in water then dried by oven. 2,4,6-Trimethylpyridinium chlorochromate as orange solid was obtained quantitatively.
Oxidation of benzyl alcohol to the benzaldehyde: as a typical procedure A suspension of benzyl alcohol (0.108g, 1 mmol) and 2,4,6-trimethylpyridinium chlorochromate (0.515 g, 2 mmol) in MeCN (15 mL) was stirred under reflux conditions for 15 min (the progress of the reaction was monitored by TLC). After reaction completion, reaction mixture was cooled to room temperature then filtered off. The residue was washed with diethyl ether (3×10 mL) then solvent was removed using rotary evaporation. The product was purified by short column chromatography using diethyl ether as eluent. Benzaldehyde was obtained in 80 % yield (0.085 g).
CONCLUSION
In summary, the availability of the reagents, easy and clean work-up, good conversion of alcohols in high yields make this an attractive methodology. We believe that the present methodology could be an important addition to those methods already existing.
